(2) Japanese Patent Application Laid-Open No. 2002-095240: 

"GATE DRIVE CIRCUIT OF INSULATED GATE SEMICONDUCTOR DEVICE AND 
ELECTRIC POWER CONVERSION DEVICE USING THE SAME" 

The following is a brief description of the invention disclosed in this publication. 

As illustrated in Figure 1, in an insulated gate semiconductor arm (including gate 
resistances 2A and 2B) formed by connecting a plurality of insulated gate semiconductor devices 
1A and IB in parallel, the following structure is employed. That is, a gate drive circuit 7 for 
driving gates of the insulated gate semiconductor devices 1A and IB is provided with means 
(on-gate switch 4c, on-gate resistance 5c, differential voltage detection section) that are, when 
the insulated gate semiconductor devices 1A and IB are turned on and the difference in current 
between the insulated gate semiconductor devices 1A and IB exceeds a specified value, actuated 
to reduce the gate resistances of the insulated gate semiconductor devices 1A and IB as 
compared with normal cases. 
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5bAt, ^7ffly^^--H6bAfclr s M^XolZ 
5V ->lci£?ij^ LTfllfiK LT . 
[0091 ] *7y-h^ /f-4 bA, iii 

^^y-hffitjtSbAOiI^tllKfc^iJtC. m2c0jj- 
7^bX^f7f4dA, *3j:t/m2c07j-7y-hS5i 
5dAeoia?!l|2jt»*gf^LTfiSflELTV^. 

[0092] -?-lt. z<o*>y-h®t*yy-b& 

[00 93] 5r*5. *yy-h^7f4aAt*7y 
-hJ*-f 7f4bAtli. -7fA<^y-fi»i:^(S^ 
^ y-T & i 5 Kh X o i,z% -> x v \& . 

[0 0 94] -eLT. *^Sflimc7)y-higS!JlHlSS7A 
#^C0^y-hM¥^^^l A. lCWGli 

tEm&tcomz, mw-Yim.2A. 2c^l 

T. m^idtc^LTV^. 
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[00 9 5 3 WJj<oy-hmm\B\3&7BI,Z}5UX. 

7f4aBt > *>"y-h&iK5a.Bt. 

- Y 6 a B t £ . EKfc<0 J: 3 K5> ^*Ji|S*ILT«hft 

LX^h. 

[0 0 96] $MC *>7-hX4 -/f-4aBi5<tt/ 
*yy-YfflX5 aBOBEMIllRfcMfiJfc:. ff^co^-y 
y-hX^yf4cB, &<klXS£2<^:t>y-hffii/i5 

[00 97] 3j-7y-h«W4, :t7y-h«»3 

bBfc, *7y— KX-f 7f4bBfc < 
5bBt. *7jB^3r— K6bBfc£. 0^coJ:5(= 
S HWJBtt L T flWt L T V > & . 
[0 0 98] $£>C, ^7f-b^ 7 f4bB, fci 

l^*7y-bffiBE5bB01tt5>lia»fcM5llt. »2*M- 
7y-hX^7f4dB. ^J:^2^7^-hfi!jt 
5dB«0®5iJ|g»Srg^LX<ft^LXV'>&. 
[0099] f LT. <I<7>:*>-y-l-a5fc:*7y-t-3fl 

[0 100] Srio. ^■yy-hX'f 7f4aBt^7y 
-h*-f >y^-4 b Bifi. — ^^-V-rStffi^i^-r 
;f J: o i=$Jflf $ ix-g, X o IzKc X V . 

[0101] f LT. *»*»4fll«<oy-hrailE!»7B 
Sr. #^W^-MfSM?l B, 

tEmmtcomiz^ m^y-bmn.2B. 2d£*i-l 

X. H*C0J;3(C^LTV€». 
[0 1 02] — £-**)y— MBI&EIB&7A. 7B£ 

S*>fcr#*<oy-Mgi&[USfr7A, 7B^*iltC. 

9 Srfiii.T . 
[oio33 ^«M^aja58 aw, tmv- hm^wt* 

i a . i c mn-mmMiZmiii v . urastm u 

fc«aUfeW5rJ£«SI I r e f 1 SrjBifcWtOWLX. 
If^CO^y— h;*.4 -y^-4 c AS::* 
[0104] M««5&a3358 Bf±. Jfc&y- 

1 B , 1 D ia<?)ttd£g&1*iii L , Steffi L 

Jt«aab&*j3f««a i refi zmztzmizmtLx . 
[0105] mms.mta^9i,i. $my-bm.*mfam 

flA, IB, 1C, lDCT)7 — yJ-7miZ^ mZc-ofc 

§m®wz&t,?h&« (otmy- hw^mmt,? 1 ah 

±1^1C, lBii.fctMDIB«0«Eas«SiJU y$f£& 
ajL*^E^fifr5£3LEV refl fcjHifcftiClMfeL 
X, ^2«04->-^-*-hX^ v^-4 dAiiitMdBSrjf 

[0106] #rjc. VJJlOJ; 3 lc«BgUJt*HS6<?)»JB 

tz-o^xstwtz>. 



[0107] H3icijux. tmy-hm^mim^ 1 

A, IB. 1C, 1 DC7)t->*ymzlZ^ BUi^L^JH 

i nmknBm t wmtzwift l . tt:tmy-bm^m 

*I?1A, IB. 1C. 1 V<r)9--y*y®j\,z\±^ m 

[0108] -t^%\ tmy- hm.¥*$frm=F 1 a 

(IB) coy— b L£ ^ffiftffV thlAfVthl 

b ) ie*y- ms****?- i c (id) <oy- b 

L#VMi«fiEVt h 1 C (Vt h 1 D) £*) i>®V>t-r 
[ 0 1 0 9 ] CICOJ; 5 «r*^tCl±. *&fgy- 

iflA (IB) aWfcic*— ysr^u ^f&, ie*y 
-hSPmWWJFflC (ID) 

[oiioi-eu, nmaeitB^8 a ( s b ) iz ± o 
maj^ix^^-^co^y-hs^^Ti a ( i 

B ) . 1 C ( 1 D ) fS<omsSi£ Isubtf, J9r5tmSE I 
ref 1 J:0 Mv&V«*fc:«U jiiti&frf-S. 
[0111] iU MmSi^aig88A (8B) 

&ztitz&«<viimy-bm*mi*mTiA (ib>, 

1 C (ID) m<7)Wffi.& I sub#, fiJftg^BS I r e f 

i =t o v^Mctt. £«&i*aiff8 a < s b > ^ts 
ft&Mzx-oxmznxyy-Y^ yy4 ca (4 c 

B) Sr^i-S-ti-T. ii-yy-bffifitS a A ( 5aB) t 

m2co*>y- hffita; 5 c a ( 5 c b ) t &&mmmr 

h^tlzXO. ^-yy-bmm.3 aA (3aB) 

ix^y- hmss£*£ < lx, ^sy-hs^ss^^ 

1 C (ID) <7)VGE 1C (VGE ID) OJi#^#< 
L, *fe»y- hffl*SW**F 1 C (ID) Sr^< 

[0112] ZtllzX 0, #^«0*fe^y-hM^#* 
flA, 1C(1B, ID) fflcommMl s ub^l 
<=5ro/ v :^X-t. «€$#y- hM^ttfit^ 1 C ( 1 

d) $r^<^->-^->-$^ l ii:*>-c'#. #* Plenty 

-M^M^IA, 1C(1B. lD)^lcomS^ 

[0113] *e»y- M4^*s? i A±3«t^ 

lCcoy— hLSV->fi^EVth lAfciVVth 1C 

a*. *&i*y- hM^tt*^ i Bis i i Dcoy- h l 

[0114] ioiasjrffr&Wi, «»y— 
if 1 A*jJ:t>'lC^5tt=^-^7L. -eof*. iest 

y-haa****? i Bfcit/i D*^->-^-7-rs„ 
coii5]fu. mns.mmsfi9izxK)miii^ixtz 
^<r>i^my~bm^mwm=f- 1 awic, i b*s 

it/l Dr B 1co®EJ|V s u bAW^fli-EVr e f J: 0 

[0 116] i,L. H®E^tBaS9CJ;0^ai$ixJt# 
^co$g«fcy-hM#^f4c*f l AtJit^ic, iBijJ: 

1 D^tOtfflV s u bMr^tffV r e f i 0 
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rtyy-YXJ y^4dAisj:t/4dB^^y^X. 
*y?-hmK5 bA, 5bBt&2(T)*7jf-hmA 
5dA, 5dBfc*|feyiJ«a-*-4£i:ej: l 9. 
hSi!S3bA, 3 bB*^g!Efx&^'-h«cE$:^< L 

t, smy-bm^mtom^Fi b&j;x/ i d^vge i 
BfcjryvGE i Dcom^^< l. mmy-hm^m 

ttfjt^i B&£i/iD*m< 
[0 117] zfH,z£K). ?->*>mzi±. &«<0& 
iy-M^Mf lAfJ:i;iC, lBfcJ:lXlD 

rei^mflEnv s u b***:# < &o T-t. i6*y- 

hm&M&frl B*$.<?->*7i^±hZttfX' 

Bi> £1/1 Dm<onEMtfm*r?2>£OZffi±-tZZ t& 
X'%h. 

[0 1183 ±j£Lti£5£. *$m<r>m¥Mz±h ®M 
l^ftfflA, 1C(1B. ID) <D?->*y&f 

iz. m-&mi2\mz&tf&&*coiim-> 1 -hm¥m#m 
f ia, ic (ib, i d ) mnmsmtrntiimsi <t k> 
i>±z<%~>ti#ftz. smtr'-hmtmftm?! a, i 

C (IB, 1 D) c0jr'-h«fitSra^J: , 9t/jN$<-r 
Si a LTV ^OT. M?iJ^?iX3t^r^*fe^y- 
hS^^TiA, ic(ib, iD)^-y^y 
Sr^< T# . Jfel#y- M^Mf 1 A , 1 C ( 1 

b . id) f%<r)mmMtffc±-th<7>zmik-fh z t * j t- 

[0119] Cliitc J; K) . hS*a««f 1 

A. 1C (IB, 1 D ) wy— M^ii ^OMMBLWii 

[0120]^, ttlty- J-M^ffcfg^l A, 1 

b. ic. i Dco^-y^-ymiz^ m*-?£i&pmmz 
t3ifh&*<M&ty--hW¥mt&it=?i Afoii/i c , 

1 B&Xl/ 1 DP B 1c7>mBES* ? EJf^ffi«J: 0 t*# < ^ 
fc«ffc, *ft»y- FM^i*:^ 1 A . IB, IC, 1 
D<*>y- hSKSrii^J: 9 <-f h «t 5 £LTU 

lAiJil/lC. 1 BtJitTl D<0^ — >*7%$-<T 
* s «*y- hS^Wfls*^ 1 AiJ J:t/ 1 C , 1 BiaJ: 
1/ 1 D |8I«)«BES WteXt h <n £ ESih-T h Z t tfV s 

[0121] ci^j: o . $mv- hm^mwmi- 1 a 

fcitflC. 1 B&Xl/l Dcoy— h L#^tsmff«o{f 
[0122] (^405B56<?5«®) 04 fi. *9m<D& 
1 ttSH3 t |B]-g|5^(±lH]-^S:# LT^kLT 



[0 1 23 3 H4fc*ilvT. M®.® (H-CI42H) <t>*6 

my- hm^m-ftm^ 1 a , ic srsv^MsirasH-s 
tmz. m&m mx-\t2®) wtmy-hw^mftm 

flB, 1D5:IV«JI1ML. ?W:^ni.Zo<o 

>j<-?mcowim&giW:<D$my- bw* 

[0 124] £*z. WaEH3twLfc»3f)Sat<03E9B 
0^$r^^y-h|gitiI5]8&7 A. 7BJ, !&!§y— 

bm^mfcmTiAiiz.x/ic, 1 Bijjrt/iDOGm 

ESi:E«®£<DlSIfc:, ffla(* f -bffijE2A4jJ:lX2C 1 
2Bt5j;t>"2D$r^-LT, y- ME»0S«t LXmWtL 

[0 1 25 3 3r*$- 1 1 l£iEfflA2lSg^. 1 2l4mflOIA 

1 3<iffi^Si^S:^ix^-'^L.TV%i,„ 
[0126] mz^ a±.co£ -5 l=»^Lfc3(ES^O»S 

v Bjja^mti&mmtz&YQz^ mums<omm 
<ymm<7>ffif&&tt h y- hjgamig ia, 7 b £ 

.J*y- hJgL*««*?,l A.^Jit/ 1 c. 1 B « ±tf 1 p 
-hS^^S^i a&J:t/i c. 1 Btjirxi D<of 

m*-&&z_t-h<X'*h. 

[0 127] _fci£L7t: J; 0 (c s *$m<r>&miz ± h ^ 

«firc« . ift»y- h m^*sg^ 1 a s j: r/ 1 c . 1 

BfcilXl D<oy-hL§V^mff<9tf^o#§r#j£:-£ 
[0128] ($mm) =5ri3, alcJWdWJBJBfcfcv^T . 

msem 1 * tz\im2cr>m^mm,<^mm.^^hy- ^ 

lE»[Hlg§7^^{i7A, 7BSr, l^y-hS^^ 
flA, IB. IC, lD^y-hlBKi@SSfcLTJ8V% 

[0129] ( zomommn&m) n 
s-^aiflcs^* 4 1 g b Tmyr)*<r>m<7)W±y— Mgtfi 
ott, mie^ 1 <onf£co^.^M^4 comb 
<nmm<o k ^-rtifrtzts i vc s su^<^^-& t raaswf^ mm 

[0 130] 

y- hs^«ts-^oy- \-wmism*sxif*ti%m^ 
tzmximmmmmx'Z & . 
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im i ] *mi<om i <nmm&m<,z£ y-m 
m. 

im2 ] *mi<r>m2<7)m&cr>mmi,zj: &&My- vm. 
m. 

im3 ] *$pmm3<7)mNzco&mfc£ ztimir- hm 
m. 

1 a. i b, ic, i D-am-y-hm^wtem^? < i g 

BT) 

2 A, 2 B, 2C, 2D"-iiSiJ^'-hffiijt 



3a, 3aA, 3Ab 
3b, 3bA.3bB 
4a,4aA,4aB 
4b,4bA.4bB 
4c,4cA,4cB 



Xyy-bMM 

4dA,4 dB-S2£0^-7^-*-h^.'< >y^- 

5 a, 5 a A. 5 a B •■•:t>'^- hSUt 
5b, 5bA, 5bB- 

5c, 5 c A. 5 c &—m2<?>yt>-y—bmtii 
5dA, 5 dB~-m2(7)*yy-bmji 

6 a, 6 a A. 6aB-^yfflN K 
6 b, 6bA, 6bB- -5f7fflr-f ?f — K 
7.7A,7B--c>-"-MgiftlflIS-S 
8.8A,8B--^eS^aia5 
9-^JE8lii}S|5 

1 0-*-f S^flSSs 
1 l-iEWA^«-^ 
1 2-SfflIA^?- 

1 3-ai^ag^. 



[HI] 



[124] 




13 



15] 



6a 



4a \ 
5a 



4b ^ 

I — ^H^DHf 



5b 6b 



3b 
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[S2] 

7A 



. . 5aA 
4hA 




,^-78 



(51) Int. CI J F I (##) 

H0 3K 17/12 H0 3K 17/12 

17/56 17/56 Z 



flCKfiw+rinitaiBrisw «^ttm^ 
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F^-A(##) 5H007 AA05 AA06 AA17 BB05 BB06 

CA01 CB04 CB05 CC07 DA05 

DB03 DC02 FA03 FA13 
5H740 AA08 BA11 BB02 BB08 BB10 

KK01 MM11 NN17 
5J055 AX11 AX55 AX56 BX16 CX07 

CX19 DX09 DX72 DX73 EX17 

EX19 EX20 EY01 EY12 EZOO 

EZ51 FX04 FX13 FX18 FX31 

GX01 



